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THE METALLURGY OF GOLD.
solution is drained off, and followed by a final wash with water or by ani extremely weak solution such as waste liquors from the slime plant, in order to remove cyanide and soluble gold as completely as possible.
The whole time of treatment in the sand vats on the Rand is seven or eight days, and the ratio of solution to sand about two to one by weight (Thomas).
Strength of Solutions.—Although the strong solution contains only 0-12 per cent. KCy on the Rand, a strength of 0-5 per cent, or more is necessary in the treatment of some ores, especially silver ores.
Stronger solutions were used in the early days of the process, but were found to be unnecessary. In 1895, Caldecott1 made a series of experiments on a working scale to test the dissolving powers of solutions of different strengths. Five similar vats were charged with 34-03 tons of fresh slightly-pyritic tailing of uniform composition from the Jumpers battery, containing 100 grains of gold per ton. The treatment that each vat received was exactly the same except that the strength of solution employed was different in every case. To each charge, 15-31 tons of solution were added, and circulated for three days, after which the solution was drained off and displaced by 8-4 tons of wash-water. When the charges had drained dry,, they were sampled, the result being as follows :—
TABLE  XXXII.
	I.	II.	III.	IV.	V.
Strength of cyanide, per cent. —					
(1) Before treatment,	0-041	0-110	0-373	1-021	3-333
(2) After treatment, .	0-010	0-068	0-277	0-S60	3-020
Loss of cyanide (Ibs. per ton),	0-34	0-48	1-1	1-9	3-6
Extraction (per cent.),  .	83	84	83	85	83
The stronger solutions may have dissolved the gold much more rapidly than the weaker ones did although the final results were the same. The conditions under which the experiments were carried out prevented that point from being determined. Since, however, it takes two or three days in practice to wash out soluble salts from Transvaal tailing, there is little-or no real advantage to be gained by dissolving the gold quickly. Crosse-also found2 that almost equally good results were obtained by treating rich Bonanza tailing with solutions containing KCy varying in amount from 0*1 to 0*5 per cent., the time of treatment being twenty-four hours.
For the composition of ordinary working cyanide solutions used on the Rand, see p. 407.
Sumps.—The solutions, after passing the zinc boxes, are stored in sumps, which are now usually large steel tanks. These may be placed either at a lower or a higher level than the leaching vats. The former is the more convenient plan. A single storage tank to hold enough solution for one day's work is then placed above the leaching tanks, and is filled by pumping from the sumps once a day. In the alternative, a single sump of moderate size
1  Caldecott, J. Ckem. Met. and Mny. Soc. of 8. Africa, 1896, I, 293.
2  A. F. Crosse, ibid-., p. 326.ttr Mine the circulation was formerly kept up for from 2-1 to 210 hours, according to the. speed of leaching, the usual time being about (JO hours. At. the. Robinson Mine. 20 tons o! solution covered the ore, in a. 75-ton vat, and wore, continually pumped back into the same vat for 3(5 hours, and then passed to the xint* boxes. Such methods are now abandoned, partly from fears of re-precipitation of gold in the leach ing™ vat.
